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VlF 


^ THUAT PHAN TICH BlNH PHUONG HOAN Vi 

SUM OF CYCLIC (S.O.C) 

1/ Ldi noi dau. 

Bat dang thuc hoan vi la nhung bai toan rat dep bdi sir phat bieu don gian nhe 
nhang cua chung. Tuy nhien, viec giai chung thi ngirgc lai, viec tim mot ldi giai cho 
chung vo cung vat va va kho khan. Va doi voi nhung bai toan co 2 dang thu’c tro len 
thi moi viec lai cang trd nen kho khan hon. Sau mot thdi gian hoc hoi kinh nghiem va 
tim toi, toi da tim duoc mot ki thuat de danh gia cho nhung bat dang thuc hoan vi don 
gian. Do do kho cua cac bai toan nen doi khi mot so ldi giai co doi chut dai, nhung bu 
lai la ta co the lam chat cho mot so bai toan (day la mot dieu bat ngd ma ki thuat nay 
mang lai). 

Cung xin noi them rang: bat dang thuc hien dai rat phong phu vbi rat nhieu bai 
tap. Tuy nhien vdi bat dang thuc hoan vi vong quanh thi khac, no rat ft nen co the coi 
la nhung bai toan hiem. Viec tao ra mot bat dang thuc dung da la kho ma de bat dang 
thuc do hay thi cang kho hon, nen doi vdi bat dang thuc hoan vi thi dieu do lai cang 
kho thuc hien. Vi the ki thuat nay chi la mot cong cu nhd nhung lai vo cung huu fch 
de cac ban co them mot hudng giai quyet cac bai toan bat dang thuc hoan vi vong 
quanh ba bien. 

Mac du bai viet duoc hoan thanh trong luc toi dang cam trai nen rat met, nhung 
toi van co gang hoan thanh bai viet nay trong mot ngay trong dai 26-3-2009 (Doan 
thanh nien Cong san Ho Chf Minh). Vi the toi se rat hoan nghenh nhung su dong gop, 
tim toi sang tao them cho ki thuat nay tu phfa cac ban. Moi thac mac - dong gop y 
kien xin vui long lien he theo dia chi: 

E-mail: vnineq@yahoo.com hoac YM: vnineq 


Tae gia 



<v&(J 
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II/ Ctf sor cua ki thuat. 

Se that bat ngd neu toi noi vai cac ban rang ca so cua ki thuat nay la phuang phap 
phan tich binh phuang S.O.S: la dua bat dang thuc thuan nhat ba bien a,b,c ve dang: 

S a (b-cf +S b (c — a f + S c (a-b) 2 > 0 

Doi vai bat dang thuc doi xung ba bien thi viec quy ve dang chrnh tac S.O.S nhu 
tren la don gian giup ta de dang giai quyet bai toan. Tuy nhien, doi voi bat dang thuc 
hoan vi vong quanh thi each quy tren doi khi khong thfch hop va tao ra cac he so 
S a ;S b ;S c rat cong kenh va kho xu If. Trong trudng hop do co mot each khac la quy ve 
dang: (Toi tam goi no la phan tick binh phuong hoan vi S.O.C) 

S a (b-c) 2 +S b (c-a) 2 + S c (a-b) 2 > S(a-b)(b-c)(c-a ) 

Cdch quy tren co gi lai?: 

- Thu nhat: doi voi cac dang hoan vi vong quanh thi no tu nhien va don gian hon 
each dua ve S.O.S chinh thong. 

- Thu hai: doi voi bat dang thuc hoan vi thi ta chi can xet mot trong 2 kha nang sau: 
+ Mot trong ba so la Ion nhat (gia su la a = max{a,b,c}), thi ta xet 2 trudng hop co 
the xay rala a>b>c va a>c>b. 

+ Mot trong ba d giua 2 so kia (gia su la b), thi ta xet 2 trudng hop co the xay ra la 
a>b>c va c>b>a. 

Vi vay, neu ve trai va S khong am thi ta chi xet trudng hop c>b>a ma bo qua 
trudng hop a>b>c. 

Cuoi cung cung xin luu y luon la doi voi cac bai toan sau day chung ta cung chi 
xet trudng hop c>b>a(khi do (a-b)(b-c)(c-a) > 0^> a 2 b + b 2 c + c 2 a < ab 2 +bc 2 +ca 2 ), 
con vdi trudng hop a>b>c thi S(a-b)(b-c)(c-a )<0, va ta chi phai lam theo phuong 
phap truyen thong S.O.S la chung minh bat dang thuc: 

S a (b - c) 2 + S b (c - a) 2 + S c (a - b) 2 > 0 
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III/ Phan tich co - so’. 

1. ab 2 +bc 2 + ca 2 -a 2 b-b 2 c-c 2 a = (a-b)(b-c)(c-a) 

2. ab 2 + be 2 +ca 2 - 3 abc = ^ [ab 2 + be 2 + ca 2 -a 2 b- b 2 c - c 2 a + ab 2 + be 2 + ca 2 + a 2 b + b 2 c + c 2 a - babe] 

= -^ ((a - b)(b - c)(c -a) + a(b - c ) 2 + b(c - a) 2 + c(a -b) 2 ) 

^ a-b + b-c + c-a _—(a — b)(b — c)(c — a) 
a + b b + c c + a (a + b)(b + c)(c + a) 

A a b c 1 fa + b + a-b b + c+b-c c + a+c-a^\ if. a-b b-c c — a\ 

a + b b + c c + a 2^ a + b b + c c + a ) 2^ a+b b + c c + aj 

_1 L (a — b)(b — c)(c — a) '\ 

2{ ( a+b)(b+c)(c+a)J 

5. ab 3 + bc 3 + ca 3 -a 3 b-b 3 c-c 3 a = (a + b + c)(a - b)(b - c)(c - a) 

Ben canh cac phan tfch sa so nay con rat nhieu each phan tfch khac ma cac ban co 
the tir tim thay trong qua trinh giai toan. 
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TV/ Xky dung dinh 1L 

Chung ta se xay dung dinh If, dua ra cac tieu chuan tu each phan tfch 
S a (b -c) 2 +S h (c-a) 2 + S c (a-b) 2 >S(a- b)(b - c)(c - a) 

Chu y : d day ta chi xet den trudng hop c>b>a 
Nhu the thi (a-b)(b-c)> 0 nen 

S a (b-cf +S b (c-a) 2 +S c (a-b) 2 = S a (b-c) 2 + S h (a-b + b-c) 2 + S c (a-b) 2 = 

= (S b + S c )(a-b) 2 + (S a +S b )(b-c) 2 + 2S h (a-b)(b-c) AM > oM 2 y j(S a +S h )(S b + S c )(a-b)(b-c) + 2S b (a-b)(b-c) 

Do do bat dang thuc se dugc chung minh neu ta chung minh dugc 
2 yl{S a +S b )(S b +S c )+2S b -S>0 

Xay dung tuang tu nhu tren bang each tach a-b = c-b-(c-a ) va b-c = b-a-(c-a), 
ta cung dugc them 2 tieu chuan nua. 

Tiep tuc xay dung: ta co 

S b (c-a) 2 = S h (c-b+b-a) 2 ^^S^c-bXb-a) 

va S a (b-c) 2 + S c (a-b) 2 > 2yjS a .S c .(b-a)(c-b) 

Do do bat dang thuc se dugc chung minh neu ta chung minh dugc 

4S b + 2yjS a .S c >S(c-a ) 

Ngoai ra ta con co S a (b -cf + S b (c- a f + S c (a-bf> 3l]S a S b S c (b - cf (c - a) 2 {a - bf 

Nen bat dang thuc se dugc chung minh neu ta chung minh dugc 

27 S a S b S c > S\a-b)(b-c)(c-ct) 

He thong cac ket qua tren ta co cac tieu chuan sau: 

1. S a +S b >0,S b +S c >0,2j(S a +S b )(S b + S c )+2S b -S(c-a)>0 

2. S a +S b >0,S a +S c >0,2^](S a +S b )(S a +S c )-2S a -S(c-b)>0 

3. S c +S a >0,S c + S b >0,2^(S c +S a )(S c + S b )-2S c -S(b-a)>0 

4. S a >0,S C >0,2^S a .S c +4S b -S(c-a)>0 

5. S a >0,S b >0,S c >0,2^S~ c -S(c-b)>0 

6. S a >0,S b >0,S c >0,2jsj^-S(b-a)>0 

7. S a > 0, S b > 0, S c > 0, 21S a S b S c -S\a- b)(b - c)(c - a) > 0 

Cac tieu chuan tren rat tien de xu If nhung bai toan co cac he so S a \S b ,S c cong kenh 
(dac biet la tieu chuan 1 rat manh). Tuy nhien neu ta gap nhung bai toan rat chat den 
noi khong the ap dung dugc tieu chi nao thi co mot each khac la dat c = a + x+yv a 
b = a + x (x, y > 0). Cach lam nay giup ta co the loai di a mot each nhanh chong nhd 
each phan tfch tren (boi c-a = x+y;b-a = x). Han nua ta lai con co the lam chat cho 
bat dang thuc nhd cac bien con thua lai. Cac bai toan ap dung sau de lam sang to 
them cho dieu nay. 

Ngoai ra, ta con co the chia nhd nhieu trudng hop nua trong c>b>a de de dang 
giai quyet bai toan. 
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V/ Ap dung vao giai toan. 


Co le moi ki thudt cung xuat phat tu mot bai toan nao do. Va toi cung vay, tdi xin 
bat dau bang mot bai toan kh&i dau cho ki thuat nay mot each tinh ca: 


Bai toan 1. Cho cac so thuc khong dm a,b,c. Chung minh bat dang thuc 

a 3 + b 3 + c 3 + 3 abc. a b + b c + c a > + b) + bc(b + c) + ca(c + a) 

ab~ +bc +ca 

Loi giai. 

Neu a>b>c thi a 2 b+b 2 c+c 2 a > ab 2 + be 2 +ca 2 , nen theo bat dang thuc Schur thi 

o , o , „ , a 2 b + b 2 c + c 2 a ^ ^ . . .. , 

a +b +c + 3 abc. —----- >a +b +c + 3 abc > ab(a + b) + bc(b + c) + ca(c + a) 

ab +bc +ca 

Neu c>b>a thi bat dang thuc dugc viet lai nhu sau 

a 3 +b 3 +c 3 -3abc + 3abc.\ a ^ + ^ c + c a _i j > a b(a + b) + bc(b + c) + ca(c + a)-6abc 
[ab +bc +ca ) 


> — (a + b + c)((a-b ) 2 + (b-c ) 2 + (c-a ) 2 )- ^ b){b ^ c )C —fO > a (b - c ) 2 +b(c-a ) 2 + c(a-b ) 2 
2 ' ’ ab +bc +ca 


1/ , w i \i 1 1 , ,.. .,3 abc(a-b)(b-c)(c-a) 

o -(a+b-c)(a-b) + — (b + c-a)(b-c)~+ — (c + a-b)(c-ay >-r-r-r- 

2 2 2 ab +bc~+ca 

Theo tieu chuan 1 thi ta chi can chung minh 2 4ac +c + a-b — a ^ > 0 

ab + be +ca 

Quy dong, rut gon va nhom cac so hang lai voi nhau ta dugc bat dang thuc tuemg 
duong la 


2bc 2 [4ac -a} + ab 2 (c-b)+bc 2 (c-b) + a 2 c 2 +a 2 b 2 + a 3 c+2ab 2 yfac + 2ca 2 yfac + 2a 2 bc >0 

Bat dang thuc tren dung do c>b>a 

Vay ta co ta co dieu phai chung minh. Dang thuc xay ra khi va chi khi ba bien bang 
nhua hoac mot trong 3 bien bang 0 va 2 bien con lai bang nhau. 


Bai toan 2. (Nguyen Trong Tho) Chung minh rang v&i a,b,c>0 thi: 

a 3 b 3 c 3 > a + b + c 

2a 2 +b 2 2b 2 +c 2 2c 2 +a 2 ~ 3 

Loi giai. de cho ggn ta ki hieu ^ la tong cyclic (moi tong gom 3 so hang). Bang 
each bien doi tuong duong ta co 

I ^ > 0 <=> X (a 3 -ab 2 )(2b 2 + c 2 )(2c 2 + a 2 ) > 0 
<=> 3^ a 3 b 2 c 2 + 2^ a 3 c 4 + 2^ a 5 b 2 + ^ a 5 c 2 > 4^ ab 4 c 2 + 2^ ab 2 c 4 + 2^ a 3 b 4 
<=> 2 s £ j [a 3 b 2 +a 3 b 2 c 2 -2a 4 b 2 c) + ^[a 5 c 2 +a 3 b 2 c 2 -2a 4 bc 2 )> 2 (^a 3 b 4 -a 3 c 4 ) 

<=> 2^a 3 b 2 (a-c) 2 + ^a 3 c 2 (a-b) 2 > 2{a-b){b-c){c-a)[^ i a 2 b 2 + ^a 2 bc^ 

Bay gid gia su a = max{a,b,c}. Neu c<b thi bat dang thuc tren dung nen ta chi phai xet 
khi a>c>b. Ta se chung minh 

2a 3 b 2 (a-c) 2 + 2a 2 c 3 (c-b) 2 +a 3 c 2 (a-b) 2 > 2(a-c)(c-b)(a 3 c 2 +a 3 bc+a 3 b 2 ) 
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Xet 2 tru’ong hap: 

Truong hap 1. Xet khi c-b<a-c, taco 

b 2 (a - cf + a 3 c 2 (a-b) 2 >2a 3 b 2 (a- c)(c -b) + 4a 3 c 2 (a - c)(c - b) 

Vi a 3 b 2 + 2a 3 c 2 > a 3 (c 2 +&c+& 2 )nen suy radieu phai chung minh. 

Trirdng hop 2. Xet khi c-b>a-c, tirang tu nhir tren ta co 

2a 2 c 3 (c-b) 2 + a 3 c 2 (a-b) 2 > 2a 2 c 3 (a- c)(c- b) + 4a 3 c 2 (a - c)(c- b ) 

Vi a 2 c 3 + 2 a 3 c 2 -a 3 [c 2 +bc+b 2 )> a 2 c 2 b + a 3 bc -a 3 [bc+b 2 ) = a 3 b(c—b) + a 2 bc{c - a) > 0 
Nen ta cung co dieu phai chung minh. 

Vay bat dang thuc dirge chung minh xong. Dang thuc xay ra khi va chi khi a=b=c. 

Bai toan 3. (VIF) Cho cac so thuc khdng dm a,b,c. Chung minh 

4a 4b 4c ab 2 +bc 2 +ca 2 + abc ^ _ 

-+-+-+ —- 5 ^- >7 

a + b b + c c + a a b + b c + c a + abc 

Loi giai. theo each phan tich co so 4 thi bat dang thuc duoc viet lai thanh 

f (a — b)(b — c)(c — a) '\ | f ab 2 +bc 2 +ca 2 +abc ^ 

^ ( a+b)(b+c)(c+a ) J [ a 2 b+b 2 c+c 2 a + abc J 
_ (a-b)(b-c)(c-a) 2(a - b)(b - c)(c - a) > Q 

a 2 b + b 2 c+c 2 a + abc (a + b)(b + c)(c + a ) 

(.a - b)(b - c)(c - a) [(a + b)(b + c)(c + a) - 2 [a 2 b + b 2 c + c 2 a + abc) J 
( a 2 b + b 2 c + c 2 a + abc ) (a + b)(b + c)(c + a) 

[(a-b)(b-c)(c-a)f 

-----> o 

(a 2 Z? + b 2 c + c 2 a + abc ) (a + b)(b + c)(c + a) 

Bat dang thuc tren hien nhien dung. 

Vay ta co dieu phai chung minh. Dang thuc xay ra khi va chi khi a=b=c. 


Bai toan 4. (UK TST 2005) cho cac so thuc duang a,b,c sao cho abc=l. 
a + 3 b + 3 c + 3 
(a + 1) 2 (Z? + l) 2 (c + 1) 2 


Chung 


minh rang: 


T > 3 


Leri giai (VIF). do abc=l nen dat a = -,b =—,c = - 

x y z 

Bat dang thuc tren duoc viet lai nhu sau 


(x+y) 2 (y + z) (z + x)~ 4 ^x+y ) ^y + z J U+x . 


, 1 [ (jr+y) 2 -(x-y) 2 | (y + z) 2 -(y-z ) 2 , (z + x) 2 -(z-x) 2 ]^ _ 

41_ (x+y) 2 (y + z) 2 (z + x) 2 J 

^Tx-y^j | ( y-z Y [ ( z-xY ^ J x-y | y-z [ z-x^|_ 3(x-y)(y-z)(z-x) 
{x+yj ^y + zj U + xJ [x+y y + z z + x ) (x+y)(y + z)(z+x) 
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Neu (x-y)(y-z)(z-x) <0 thi bdt tren hien nhien dung. 


Neu (x-y)(y-z)(z-x)>0thi 


x-y 

x + y 




| (*-y)(y-z)(z-*) Y 

[(x+y)(y + z)(z + x) 


nen ta chi can chung minh ^ y^y z ^ z ■*) <io 2(Vy+y 2 z + z 2 x)>0(lu6n dung). 

Ot+yXy + zXz+x) V 1 

Vay ta co dieu phai chung minh. Dang thuc xay ra khi va chi khi a=b=c=l. 

Co the noi hai bai toan tren khong can phai su dung den mot tieu chuan nao ca. 
nhung mat khac lai cho thay dugc cai lbi khi phan tich ve S(a-b)(b-c)(c-a). 

Va bay gid chung ta se thuc hien lam chat mot so bat dang thuc bang cac bien con 
thua nhu da noi d Loi noi dau. 

Bai toan 5. Cho cac so thuc khong dm a,b,c. Chung minh bdt dang thuc 
4(a + b + c) 3 > 21 [ab 2 +bc 2 +ca 2 +abc) 

Loi giai. 

Neu a>b>c thi ab 2 +bc 2 +ca 2 +abc > ab 2 + bc 2 +ca 2 +abc nen 

21 [ab 2 + bc 2 +ca 2 + abc )<^-[ab 2 + be 2 +ca 2 +ab 2 + be 2 +ca 2 + abc ) 

Do do ta chi can chung minh 21 [ab 2 +bc 2 +ca 2 +ab 2 +bc 2 +ca 2 + abc)<S(a+b+c) 3 
<=> 8(a 3 +b 3 +c 3 ) >3 [ab 2 +bc 2 +ca 2 + ab 2 +bc 2 +ca 2 ) + 6abc 
Bat dang thuc tren hien nhien dung theo bat dang thuc AM-GM 
Neu c>b>a thi ta viet bat dang thuc lai nhu sau: 

4^ a 3 +12^a 2 b-15^ab 2 -3abc > 0 

<=> 4(^a 3 -3abc) ~^[^(ab(a + b)) - 6abc~^ + ^-[^a 2 b - ^ab 2 ) > 0 

^2(a + Z7 + c)[^(a-Z7) 2 ]-|^(a(&-c) 2 )>^(c-Z?)(Z7-a)(c-a) 

o (4b + 4c + a)(b - c) 2 + (4c + 4a + b)(c - a) 2 + (4a + 4b + c)(a - b) 2 > 21 (c - b)(b - a)(c - a) 

<=> (5a + 5b + 8c)(c - b) 2 + (8a + 5b + 5c)(b - a) 2 + 2(4a + b + 4 c)(c - b)(b - a) > 21 (c - b)(b -a)(c-a) 
Dat c = a + x+y,b = a + x. Bat dang thuc dugc viet lai nhu sau 

y 2 (18a + 8y + 13x) + x 2 (18a + 5y + lOx) + 2(9 a + 5x + 4y)xy > 21 xy(x + y) 

Loai a thi ta chi can chung minh 

y 2 (8y + 13x) + x 2 (5y + lOx) + 2(5* + 4 y)xy > 21xy(x + y) <=> 5x 3 + 4 y 3 > 6x 2 y + 3xy 2 
Taco 2(x 3 +i 3 + y 3 ) > 6x 2 y;x 3 + y 3 + y 3 > 6;ty 2 

v ' AM-GM AM-GM 

Do do ta co dieu phai chung minh 

Bay gid nhu da noi d phan Xay dung dinh If, ta se lam chat bat dang thuc nhd cac 
bien con thua: 
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— ASaix 2 + y 2 + xy) > 9a.-.(x + y) 2 = — a(c-a) 2 

2 K AM-GM 4 2 

Nhir vay la ta co bat dang thuc chat han la: vbi k = min {a,b,c} va t=max{a,b,c} thi 
4(a + b + c) 3 > 21 (ab 2 + bc 2 +ca 2 + abc) + ^ k(t -k ) 2 , 

Cac ban dung lo each lam chat nay chi dung trong mot trudng hop ma ta dang 
xet, boi trong trudng hop nguoc laia>b>c thi sau khi danh gia bat dang thuc 
(a - b)(b - c)(c-a)<0<-(a-b)(b - c)(c - a) , cong viec con lai chi la van de tuong tu. 


Bai toan 6. Cho cac so thuc khong dm a,b,c. Chung minh bat dang thuc 

a 3 +b 3 +c 3 + 2 (a 2 b + b 2 c + c 2 a) > 3 (ab 2 + bc 2 +ca 2 ) 

Loi giai. 

Neu a>b>c thi 2 (a 2 b + b 2 c + c 2 a) > 2 (ab 2 +bc 2 +ca 2 ) va a 3 +b 3 +c 3 >ab 2 +bc 2 +ca 2 nen 
bat dang thuc hien nhien dung. 

Neu c>b>a thi bat dang thuc duoc viet lai nhu sau 

(a + b)(a - b ) 2 + (b + c)(a - b ) 2 + (c + a)(a - b ) 2 > 5(a - b)(b - c)(c - a) 

<=> (2a + b + c)(b - a ) 2 + (2c + a + b)(c -b ) 2 > (b - a)(c -b)(3c -la) 

Bat c = a + x+y,b = a + x. Bat dang thuc duoc viet lai nhu sau 

jt 2 (4a + 2x + y) + y 2 (4a + 3x + 2 y) > xy(-4a + 3x + 3y) 

Loai a di thi ta chi can chung minh 

x 2 (2x+y) + y 2 (3x + 2y)>xy(3x + 3y)a2x 3 +2y 3 >2x 2 y 
Bat dang thuc tren dung do 2 x 3 + y 3 2 x 2 y 

Cung nhu bai toan tren, ta co the lam chat bai toan va thu duoc: 

a 3 +b 3 +c 3 + 2 (a 2 b + b 2 c + c 2 a) > 3 (ab 2 + be 2 + ca 2 ) + ^k(t- k ) 2 

Bai toan 6. (VIF) cho cac so thuc ducrng a,b,c. Chung minh 
a 2 +b 2 +c 2 + 3 2 (a 2 b + b 2 c + c 2 a)-abc >5 
ab + bc + ca 2 2 [ab 2 + be 2 +ca 2 \-abc 2 

Loi giai. 

Neu a>b>c thi 2 ( ab + bc+ccabc >i n g n ^ SU y ra c hung minh 

2 (ab 2 +bc 2 + ca 2 )-abc 

Neu c>b>a thi bat dang thuc duoc viet lai nhu sau 

(a - b ) 2 +(b- c ) 2 + (c - a ) 2 > 6 (a - b)(b - c)(c - a) 

ab + bc + ca 2 ^ab 2 + be 2 +ca 2 ^ —abc 

(a - bf + (b - cf + (c - a ) 2 _ 2 [C ~ b f + (b-af + (c- b)(b - a)] ^ 6 ( c _ b yy, _ a ) 
ab+bc + ca ab + bc + ca ab+bc+ca 

Nen ta chi can chung minh---> —-— C 0 a . - 

ab+bc + ca 2 [ab + be ~+caj-abc 

Quy dong va rut gon bat dang thuc tren thanh c(b - a)(c -a) + 2 ca 2 + 3a 2 b > 0 
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Bat dang thuc tren hien nhien dung. Vay ta c6 dieu phai chung minh. Dang thuc xay 
ra khi va chi khi a=b=c. 


Bai toan 7. Cho cac so thuc khong am a,b,c. Chung minh bat dang thuc 

a 3 +b 3 + c 3 , 3 . . . . 

- > abc + — \ (a -b)(b - c)(c - a) I 

3 4 

Loi giai. that ra ta co the chung minh bat dang thuc manh hem la: 

a + b +C > abc +1 (a - b)(b - c)(c - a) I 
3 

Khong mat tinh tong quat gia sir c>b>a. Bat dang thuc tren duoc viet lai nhu sau 
a 3 + b 3 + c 3 > 3 abc + 31 (a - b)(b - c)(c - a) I 
<=> (a+b + c)[(a-b) 2 + (b-c) 2 +(c-a) 2 ^>6\(a-b)(b-c)(c-a) I 
Ap dung tieu chuan 4, ta can phai chung minh 6 (a + b + c) - 6(c - a) > 0 12a + 6 b > 0 

Bat dang thuc tren hien nhien. 


Vay ta co dieu phai chung minh. Dang thuc xay ra khi va chi khi a=b=c 


v 1 3^3+9 


That ra hang so tot nhat trong bai toan tren la 


tuc la ta co bat dang thuc 


Nhung de giai quyet bai toan nay thi can phai nho den cong cu ham so, nen khong 
tien nhac den d day. 
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ll_ VlF 

VI/ Bai tap ap dung. 

Qua cac vi du tren da phan nao noi len diem manh cua kl thuat nay, va bay 
gicr cac ban thu ap dung phuoug phap nay de giai quyet cac bai toan: 

Bai toan 1. Cho cac so thuc khong dm a,b,c sao cho a 2 + b 2 + c 2 = 3. Chung minh 
ab 2 + bc 2 +ca 2 <2 + abc 

Bai toan 2. Cho cac so thuc khong dm a,b, c sao cho a 2 + b 2 + c 2 = 1. Chung minh 

(i a + b + c)(a-b)(b-c)(c-a ) < — 

4 

Bai toan 3. Cho cac so thuc khong dm a,b,c. chung minh bat dang thuc 
abc 3abc 

-1-1-1—t— ---Tv > 2 

b+c c+a a+b 2(ab + be ~+caj 
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